Distribution of free and liposomal annamycin within human plasma is regulated by plasma triglyceride concentrations but not by lipid transfer protein.
Annamycin (Ann) is a lipophilic and non-cross-resistant anthracycline antibiotic currently in clinical development as a liposomal formulation (L-Ann) composed of dimyristoylphosphatidylcholine (DMPC) and dimyristoylphosphatidylglycerol (DMPG). Previous studies have demonstrated that the incorporation of Ann into these liposomes prolongs its terminal serum half-life and increases the tumor levels of the drug. However, an explanation for the altered pharmacokinetics and pharmacodynamics of doxorubicin and Ann when entrapped into these multilamellar lipid vesicles remains unknown. Since the distribution of lipophilic compounds within plasma lipoproteins has been shown to influence the pharmacokinetics and organ distribution of a number of lipophilic compounds and this distribution appears to be regulated by lipid transfer protein (LTP), we studied the distribution of Ann and L-Ann among plasma lipoproteins and the influence of LTP on the distribution of Ann and L-Ann among plasma lipoproteins. Our results concluded that when Ann was incorporated into liposomes composed of DMPC and DMPG, over 65% of the initial Ann concentration would distribute into the high density lipoprotein (HDL) fraction and that free Ann and L-Ann distribution within human plasma was independent of LTP activity. In addition, we observed that the increase in total plasma triglyceride (TG) concentrations (through the increase of very low-density lipoproteins (VLDL)) resulted in the increase distribution of Ann and L-Ann within the TG-rich VLDL fraction. However, increasing the VLDL core TG/cholesterol ratio decreased Ann distribution into VLDL. These findings suggest that initial Ann distribution is regulated by a mechanism that does not involve LTP, but through its interaction with plasma VLDL-TG.(ABSTRACT TRUNCATED AT 250 WORDS)